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DETAILED ACTION 



Introduction 

1 . Claims 1-23 of U.S. Application 09/590,796 filed on 06/08/2000 are presented for 
examination. 



2. Applicants define "slot" as follows (p. 2, "Summary of the Invention"): "The 
simulator assembles a system of simultaneous equations. Equations that do not 
change depending on the circumstances are permanently associated with a 
system variable or slot . The conditions that apply to the conditional equations are 
evaluated. A conditional equation is active when the conditions related to the 
conditional equation evaluate to true. The active conditional equations are then 
assigned to slots in the system of simultaneous equations , which can then be 
solved to determine the values of the system variables." (Emphasis added). 

3. Examiner interprets this functionality as being equivalent to the "simultaneous 
statements" functionality taught in the following 4 references: 

• IEEE Std 1076.1-1999. March 18, 1999. (pp.1 34-140, Section "9.5 



Claim Interpretations 



Concurrent Signal Assignment Statements"). 
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• Christen, E. et al. "VHDL 1076.1 - Analog and Mixed-Signal Extensions to 
VHDL". Proceedings EURO-DAC '96. Sept. 20, 1996. pp.556-561. 
(Section "3.3 Simultaneous Statements"). 

• Damon, D. et al. "Introduction to VHDL-AMS. 1 . Structural and Discrete 
Time Concepts." Proc. 1996 IEEE Int'l Symposium on Computer-Aided 
Control System Design. Sept. 18, 1996. pp.264-269 (p.268, Section "2 
VHDL Fundamentals - Simultaneous Equations"). 

• Christen, E. et al. "Introduction to VHDL-AMS. 2. Continuous and Mixed 
Continuous/Discrete Concepts." Proc. 1996 IEEE Int'l Symposium on 
Computer-Aided Control System Design. Sept. 18, 1996. pp.270-275 
(p. 271, Section "2 Differential / Algebraic Equations - Simultaneous 
Statements"). 



Claim Rejections - 35 USC §112 

1 . The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make and 
use the same and shall set forth the best mode contemplated by the inventor of carrying out his 
invention. 

2. Claims 1-23 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to 
enable one skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and/or use the invention. The elements "selection 
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software", "assignment software", "solution software" and their equivalent 
methods have not been enabled in the specification. 
3. Claims 22-23 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to 
enable one skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and/or use the invention. The element "translation 
software" has not been enabled in the specification. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

5. The prior art used for these rejections is as follows: 

6. IEEE Std 1076.1-1999. March 18, 1999. (Henceforth referred to as "IEEE"). 

7. The claim rejections are hereby summarized for Applicant's convenience. The 
detailed rejections follow. 

8. Claims 1-23 are rejected under 35 U.S.C. 102(a) as being clearly anticipated 
by IEEE. 

9. In regards to Claim 1 , Christien teaches the following limitations: 
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Una computer simulation of a physical circuit or system including an analog or mixed signal 
digital-analog component, the physical circuit or system described in a hardware description 
language and characterized by a system of simultaneous equations, the method comprising: 

representing the physical circuit or system as a system of simultaneous equations, the system of 
simultaneous equations including a slot for an active conditional equation and a dynamic slot 
target variable associated with the slot in the system of simultaneous equations; 
(IEEE, especially: pp.134-140, Section "9.5 Concurrent Signal Assignment 
Statements") 

selecting an active conditional equation at a current analog solution iteration; 

(IEEE, especially: pp.134-140, Section "9.5 Concurrent Signal Assignment 

Statements") 

assigning a value for the active conditional equation to a dynamic slot target variable at the 
current analog solution iteration, thereby associating the conditional equation with a slot in the 
system of simultaneous equations; 

(IEEE, especially: pp.134-140, Section "9.5 Concurrent Signal Assignment 
Statements") 

solving the system of simultaneous equations; and 

(IEEE, especially: pp.134-140, Section "9.5 Concurrent Signal Assignment 
Statements") 

using the solution to the system of simultaneous equations to validate the physical circuit or 
system. 

(IEEE, especially: pp.134-140, Section "9.5 Concurrent Signal Assignment 
Statements") 

10. In regards to Claim 2, Christien teaches the following limitations: 

2. A method for solving a system of simultaneous equations including one or 
more conditional equations, the system of simultaneous equations describing a physical 
circuit or system in a hardware description language, the circuit including an analog 
component, the method comprising: 

representing the physical circuit or system as a system of simultaneous equations, the 

system of simultaneous equations including one or more slots for active conditional equations 

selected from a set of possible characteristic expressions and one or more dynamic slot target 

variables associated with the slots in the system of simultaneous equations; 

(IEEE, especially: pp.134-140, Section "9.5 Concurrent Signal Assignment 

Statements") 

selecting a set of active conditional equations at a current analog solution iteration; 
(IEEE, especially: pp.134-140, Section "9.5 Concurrent Signal Assignment 
Statements") 

assigning a value for each active conditional equation in the set of active conditional 
equations to a dynamic slot target variable at the current analog solution iteration, thereby 
associating the active conditional equation with a slot in the system of simultaneous 
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equations; and 

(IEEE, especially: pp.1 34-140, Section "9.5 Concurrent Signal Assignment 
Statements") 

solving the system of simultaneous equations at the current analog solution iteration. 
(IEEE, especially: pp.134-140, Section "9.5 Concurrent Signal Assignment 
Statements") 

1 1 . In regards to Claim 3, Christien teaches the following limitations: 

3. A method according to claim 2, the method further comprising: 

selecting a second set of active conditional equations at a second current analog solution 
iteration; 

(IEEE, especially: pp.134-140, Section "9.5 Concurrent Signal Assignment 
Statements") 

assigning a value for each active conditional equation in the second set of active conditional 
equations to a dynamic slot target variable at the second current analog solution 
iteration, thereby associating the active conditional equation with a slot in the system of 
simultaneous equations; and 

(IEEE, especially: pp.134-140, Section "9.5 Concurrent Signal Assignment 
Statements") 

solving the system of simultaneous equations at the second current analog solution iteration. 
(IEEE, especially: pp.134-140, Section "9.5 Concurrent Signal Assignment 
Statements") 

12. In regards to Claim 4, Christien teaches the following limitations: 

4. A method according to claim 2, wherein assigning a value for each active 
conditional equation includes relating a system variable to each active conditional equation 
for the current analog solution iteration. 

(IEEE, especially: pp.134-140, Section "9.5 Concurrent Signal Assignment 
Statements") 

13. In regards to Claim 5, Christien teaches the following limitations: 

5. A method according to claim 4, wherein solving the system of simultaneous 
equations includes determining a value for each system variable related to an active 
conditional equation. 

(IEEE, especially: pp.134-140, Section "9.5 Concurrent Signal Assignment 
Statements") 

14. In regards to Claim 6, Christien teaches the following limitations: 

6. A method according to claim 2, wherein at most one conditional equation is assigned to each 
dynamic slot target variable at the current analog solution iteration. 
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(IEEE, especially: pp. 134-140, Section "9.5 Concurrent Signal Assignment 
Statements") 

15. In regards to Claim 7, Christien teaches the following limitations: 

7. A method according to claim 2, wherein each conditional equation is assigned to at most one 
dynamic slot target variable at the current analog solution iteration. 

(IEEE, especially: pp. 134-1 40, Section "9.5 Concurrent Signal Assignment 

Statements") 

16. In regards to Claim 8, Christien teaches the following limitations: 

8. A method according to claim 2, wherein the number of active conditional 
equations is required to be equal to the number of dynamic slot target variables. 
(IEEE, especially: pp. 134-1 40, Section "9.5 Concurrent Signal Assignment 
Statements") 

17. In regards to Claim 9, Christien teaches the following limitations: 

9. A method according to claim 8, the method further comprising reporting a simulation failure if 
the number of active conditional equations differs from the number of dynamic slot target 
variables while attempting to solve the system of simultaneous equations. 

(IEEE, especially: pp. 134-1 40, Section "9.5 Concurrent Signal Assignment 

Statements") 

18. In regards to Claim 10, Christien teaches the following limitations: 

10. A method according to claim 2, wherein selecting an active conditional equation includes 
evaluating a condition associated with the active conditional equation. 

(IEEE, especially: pp. 134-140, Section "9.5 Concurrent Signal Assignment 

Statements") 

19. In regards to Claim 11, Christien teaches the following limitations: 

1 1 . A method according to claim 10, wherein evaluating a condition occurs before selecting the 
active conditional equation. 

(IEEE, especially: pp.134-140, Section "9.5 Concurrent Signal Assignment 
Statements") 

20. Claims 12-21 are rejected based on the same reasoning as claims 2-11 
above. Claims 12-21 are apparatus claims reciting the equivalent limitations 
as are recited in method claims 2-11 and taught throughout Chang et al. 



21. In regards to Claim 22, Christien teaches the following limitations: 
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22. An apparatus for simulating a circuit, solving a system of simultaneous 

equations including a conditional equation, the system of simultaneous equations describing a 
physical circuit or system in a hardware description language, the circuit including an analog 
component, the apparatus comprising: 

a computer for simulating the physical circuit or system; 

(IEEE, especially: pp.1 34-140, Section "9.5 Concurrent Signal Assignment 
Statements") 

a hardware description language description of the physical circuit or system stored 
on a computer-readable medium; 

(IEEE, especially: pp. 134-140, Section "9.5 Concurrent Signal Assignment 
Statements") 

translation software to translate the hardware description language description into a 
system of simultaneous equations, the system of simultaneous equations including one or 
more slots for conditional equations selected from a set of possible conditional equations; 
(IEEE, especially: pp. 134-140, Section "9.5 Concurrent Signal Assignment 
Statements") 

means for selecting a set of active conditional equations; 

(IEEE, especially: pp.1 34-140, Section "9.5 Concurrent Signal Assignment 
Statements") 

means for assigning a value for each active conditional equation in the set of active 
conditional equations to a dynamic slot target variable at the current analog solution iteration, 
thereby associating the active conditional equation with a slot in the system of simultaneous 
equations; and 

(IEEE, especially: pp.1 34-140, Section "9.5 Concurrent Signal Assignment 
Statements") 

means for solving the system of simultaneous equations at the current analog solution 
iteration. 

(IEEE, especially: pp.1 34-140, Section "9.5 Concurrent Signal Assignment 
Statements") 

22. In regards to Claim 23, Christien teaches the following limitations: 

23. An apparatus according to claim 22, wherein the means for selecting an active 
conditional equation includes means for testing a condition associated with the active 
conditional equation. 

(IEEE, especially: pp.1 34-140, Section "9.5 Concurrent Signal Assignment 
Statements") 



23. The following prior art, made of record and not relied upon, is considered 
pertinent to applicant's disclosure. 



Conclusion 
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24. Christen, E. et al. "VHDL-AMS - A Hardware Description Language for Analog 
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Analog and Digital Signal Processing. Vol. 46. Issue 10, Oct. 1999. pp.1 263- 
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dedicated to teaching VHDL 1076-1993 and VHDL 1076.1-1999.) 

25. Christen, E. et al. "VHDL 1076.1 - Analog and Mixed-Signal Extensions to 
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26. Damon, D. et al. "Introduction to VHDL-AMS. 1. Structural and Discrete Time 
Concepts." Proc. 1996 IEEE Int'l Symposium on Computer-Aided Control System 
Design. Sept. 18, 1996. pp.264-269 (See p.268, Section "2 VHDL Fundamentals 
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Hand-delivered responses should be brought to the following office: 

4 th floor receptionist's office 
Crystal Park 2 
2121 Crystal Drive 
Arlington, VA 

The fax phone numbers for the organization where this application or proceeding is 
assigned are: 

Official communications: (703) 746-7239 

Non-Official / Draft communications (703) 746-7240 

After Final communications (703) 746-7238 



Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist, whose telephone number is: 
(703) 305-3900. / 
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